lst 2,859 2,577 1,939 3,403 3,685 2,828 2,788 :3,3:39 2,657 2,715 4,471 2,883 2,787 2nd 2,066 1,845 1,709 2,748 2,356 2,139 2,320 2,360 2,276 3,030 2,635 2,298 2,214 3rd 1,964 1,530 1,967 2,551 2,073 1,846 2,086 1.869 2,109 3,996 2,642 2,295 4th 2,487 1,993 3,228 3,573 2,951 3,455 3,202 3,218 2,900 5,970 3,838 3,138 Total 9, 376 7,965 8,843 12,275 11,065 10,268 10,396 10,786 9,942 15,711 13,586 10,614 For fotur to five years before 1940, a few local authorities in Scotland had made some attempt to immunize their child populations. Although the numbers inoculated were small in relation to the child population as a whole, in some areas the results obtained seemed to show that the "one-shot" method, followed by a post-Schick test and reinoculation of those still Schick-positive, conferred a considerable degree of protection against diphtheria. For instance, in Aberdeen County where this method was practised from 1935 to 1940, the diphtheria incidence in 1940 was only one-fifth of that in 1935, whilst of the 81 children who died of diphtheria during these six years only one was immunized.
Moreover, the death-rate from diphtheria in 1940 was only one-fifth of that recorded in 1935. In addition to these localized efforts, some medical officers of health had noted the rising incidence in early 1940 and, prior to the initiation of the national immunization campaign in November, had begun to inoculate the children in their areas. It has been estimated that those immunized up to the end of 1940 numbered about 122,000.
At the end of 1940, therefore, except for a small percentage, Scottish; children were unprotected against diphtheria and the country was experiencing a widespread epidemic. Diphtheria in this country shows a definite seasonal wave, the peak incidence occurring in late December or early January and the minimum in July and August. As immunity is not usefully established until three or four months after inoculation with toxoid, immunization of the children should as far as possible be carried out during the late summer or earlv autumn months. Alike from the experimental as from the immunological point of view, therefore, the national immunization campaign should have opened much earlier in the year. But those of us who have spent any time in attempting to control epidemic disease realize only too well how difficult it is to obtain public interest in, and support for, a preventive campaign until an outbreak has actually become a menace to the community. And so, as uisual, this immunization effort began only when the epidemic was approaching its peak.
Toxoids.-It was decided to supply all local authorities with free issues of diphtheria toxoids, those available being A.P.T. and T.A.F. Medical officers of health were urged A\UG.-EPID. 1 to refrain from ordering at any one time more than they could use within a period of two to three weeks. In respect of A.P.T., the Department of Health advised doses of 0-2 and 05 c.c. with an interval of not less than four weeks between the two doses, the injections to be given intramuscularly in alternate arms. During the early stages of the campaign, 25 c.c.-phials of toxoid were found very suitable because of the large numbers attending the inoculation clinics. This was fortunate, as for some weeks the sm.aller 1 c.c. and 5 c.c. phials were difficult to obtain. At the same time insistent demands by private patients compelled the issue to practitioners of large phials when the smaller varieties would have sufficed, so that some wastage of material was incurred during the early weeks pf 1941. However, as time went on, general practitioners and other doctors were able to get toxoid in quantities suited to their needs.
Reactions.-Literature on the subject indicates that for children over 8 or 9 vears of age, T.A.F. is the toxoid of choice, because with A.P.T., in the older age-groups, local reactions are more apt to occur. This differentiation was adopted by one or two Medical Officers of Health, but generally speaking A.P.T. has been used for all age-groups and our experience would seem to indicate that even in older children it causes few untoward reactions. In a small percentage, some local swelling and redness occurred but, usually, these signs were not evident more frequentlv among the older children than in the younger age-groups. Only in one instance was the reaction such that the family doctor (who did not give the inoculation) felt impelled to notify it-incorrectly-as a case of acute erysipelas! In one area, where the inoculations were given bv two junior assistants, some 18 abscesses occurred within a period of fourteen days. These were obviously due to errors in technique since, when the work was undertaken by others, no further trouble was experienced.
None of the 800,000 inoculated children (with the exception of those alreadv mentioned) suffered from local or febrile reactions which gave any cause for anxiety to parents or doctors. The table gives a good idea of the way in which the campaign proceeded. The figures include a much higher proportion of school than of pre-school children and by far the largest numbers were done in the first of the four half-years. Propaganda-national and local-during the opening phases of the campaign was for a time a most embarrassingly effective. Various publicity methods were adopted but experience in Scotland coincided with that south of the border. Everv broadcast on the subject was followed by an increased though somewhat evanescent demand, but schools and child welfare clinics were the most effective centres for spreading information. School teachers everywhere played a willing and valuable part, not only in persuading parents to give consent but in organizing immunization clinics in the schools. Mothers were encouraged to bring their infants to the school clinics and considerable numbers were inoculated in this way. In many areas, health visitors also did dine propaganda work during their home visits. Some medical officers of health had all the inoculations done by their own staffs; others opened special clinics where medical practitioners did the work on a sessional fee basis. Mobile vans and inoculation teams have been only moderately successful and, on the whole, this plan of campaign was found to be costly both in time and in medical man-power. The same criticism applies to the carrying out of inoculations in individual houses by members of public health staffs. All private practitioners were given free supplies of toxoid, whilst a few local authorities paid for every child inoculated.
As a result of these combined efforts, in a number of areas 80%, 90% and even 95% of the school children and 60 to 75% of the pre-school children were inoculated. The response, generally speaking, was considerably greater in rural than in urban areas, but everywhere She pre-school age-group presented, and still presents, a difficult problem.
It is commonly stated that 85% of the child population should be immunized to ensure successful results. Towards the end of 1941 it is estimated that approximately 71 % of the school children and 56% of the pre-school children in Scotland had been inoculated, so During the second half of 1942, as the figures indicate, there vas a serious falling-away from the earlier enthusiastic response and it is probable that at the moment only about 60 % of the child popLilation is protected. It is to be hoped that this figure will not decrease further, otherwise Scotland mav, sooner rather than later, find herself back to the unsatisfactory position which existed three years ago.
Poliom7lyelitis. Eight children, living in three different arcas of Sco,tland, developed somewhat similar symptoms some time after inoculation wvith A.P.T. In the first group of threc, both injections had been given in the same arm and paralysis of certain arm and shoulder muscles occurred on that side. The condition in each case was diagno.sed by a specialist in children's diseases as acute poliomyelitis, no relationship with the inoculations being thought of until it was later ascertained that all three had been inoculated (along with 4,000 others) with the same batch of toxoid. Some months later, a further five cases were reported atit intervals-three in one area -and two in another; these were diagnosed as brachial neuritis, a condition which is said occasionally to accompany serum sickness. In all eight children, vrarying degrees of paralysis wvere associated wvith the 5th and 6th cervical nerves and appeared from fourteen to twenty-five days after the second injection. Immediate steps were taken to test samples of the batch of toxoid used in the first three cases. These passed standard sterilitv and toxicity tests and no evidence was obtained of the presence of a neurotropic virus in the samples, althouLgh it shouLld be added that shortage of experimenital monkevs prevented as fuLll an investigation as otherwise might have been conducted. It is not possible here to give complete 'clinical details; it can be stated, however, that six of the eight cases have made a complete or almost complete recoverv. The other twvo are still under treatment and one has been diagnosed as anterior poliomyelitis. As several thouLsands in all were inocuLlated with the same batches of toxoids as these three groups of children, it seems dotubtful that the A.P.T.s were contaminated with a poliomvelitis virus. Were these manifestations (if they were a sequel to inocuLlation) allergic in character or were other factors such as nerve-trauma, malnutrition, or avitaminosis involved? It mav not be possible to reach a definite conclusion, but it will be readilv appreciated that the association, in time, of such symptoms with A.P.T. inoculations was not only disturbing to all concerned but might have given a seriouLs setback to the national immunization campaign.
Post-Schick tests.-It will be realized that during a national campaign, when large numbers of children were being inoculated every week, there was neither time nor opportunitv for the carrving out of post-Schick tests. Lewis (1941) holds that such tests are unnecessary when a potent A.P.T. is in use but, even if other opinions had prevailed, it was frankly a physical impossibility to make anv systematic post-Schick examination of the many thousands of children immunized during these past -two years. By this omission, no doubt, there vas left undetected a small percentage of children whose immunity failed to develop and who for that reason were still liable to attack, but in existing circumstances that risk had to be taken. The small number of diphtheria deaths among "immunized" children would appear to indicate that, in respect of mortality at least, the risk was slight and that, during the period under review, the advantages to be derived from testing everv inoculated child in the countrv would have been incommensurate with the extra time and labour involved.
It is not to be understood, however, that no post-Schick tests were carried out in Scotland. In several areas, considerable numbers of tests were made and I am indebted to Dr. Burgess, Medical Officer of Health, Dundee, for permission to give some details of 5,709 children tested during 1941. In this group A.P.T. 'was, generally speaking, used to inoculate children up to the age of 10 years and T.A.F. for persons over that age. The test.s were made only two montths after the last injection. This rather short period was deliberately selected because, if it had been prolonged, many of the children would never have been brought back for inspection. As it was, -absentees numbered 362. The "negative" percentages are somewhat lower than those quoted by Lewis but it is probable that, in a considerable number, immunitv had not ftlly developed at the time the te.sts were carried out. This is confirmed by the higher percentages of Schick negatives recorded bv other Medical Officers of Health among children who had been 33 Section of Epidemiology and State Medicine 507 inoculated mnore thlani three months before thev wvere tested. Table IV contains figures for Kilmarnock which Dr. Nisbet, MIedical Officer of Health, has kindly allowed me to quote. Now that medical officers of health have brought into force their permanent immunization schemes, tinder which "one year olds" are to be given two inoculations and all school entrants will receive a "boosting" dose of 0 5 c.c., they have been advised to carry out a post-Schick test on as many as possible of the inoculated children. This method has been advised not onlv for the purpose of detecting those who have not responded to the toxoid but als-o to ascertain whether or not the "boosting" dose at school entrance is suifficient to carrv the child safely through its school life.
Carriers. Professor TuLlloch has found no evidence from the examination of swabs from 796 children that an abnormal carrier rate exists among the immunized. His figures are seven positives in 369 immlinized children and nine positives in 426 nonimmunized.
Variationzs in type of B. diphtheriae.-Variations in the prevalent type of B. diphtherix have been recorded within more recent years in different parts of Great Britain, Canada and America. The Monthly Bulletin of the Emergency Public Health Laboratory Service for April, 1943, contains a summary of the latest information on this subject. Apparently different parts of England have had different experiences; some have had a high "gravis" and a low "intermedius" and "mitis" percentage; in others, this position has been reversed.
Figures for Edinburgh recorded by Wright (1940) show that, during 1936, gravis infections amounted to less than 10°,, whilst in 1939 they were 60 to 70% and the intermedius percentage had fallen correspondingly. In his 1941 Report, Sir Alexander Macgregor, Medical Officer of Health for Glasgow, says that "the rise in the frequency of occurrence of B. diphtherix gravis was maintained. Of 1,491 strains examined during the year, 60°' were gravis compared with 58-6% last year. The relative percentages of B. diphltherix intermedius and B. diphtherixr mitis wvere both a little lower than last year.
Other Medical Officers of Health have observed that during 1941 and 1942 the gravis type was met much more frequently than before. During 1942 it became clear that this change in type had occurred over a considerable part of the country.
In no area has the change been more marked than in the city of Dundee. Professor Tulloch, who carries out all bacteriological examinations for the health department of the city, has kindlv given me permission to quote some of his figures and conclusions. During 1933 to 1934, it was found that of 427 positive cases of diphtheria, 19 were B. diphtherix gravis, 256 were infected with various intermediates and 152 with B. diphtherixr mitis. Between 1935 and 1939 the only diphtheria cultures examined in detail were from convalescents in whom infection persisted after clinical care. Of the 213 examined, 1 was gravis, 133 were intermedius and 79 were mitis.
The next figures cover 1940 and these are peculiarly interesting. Between January 1, 1940, and June 30, 1940, 10 cases were examined, 9 being intermedius and 1 mitis. Between July 1, 1940, and September 30, 1940, of 18 cases examined, 3 were gravis, 13 were intermedius and 2 mitis. From October 1, 1940 , to December 31, 1940 , of 19 cases, 14 were gravis, 4 intermedius and 1 mitis. It would seem, therefore, that the gravis type became prevalent in the district of Dundee for the first time in the autumn of 1940, that the change in tvpe was not one of "gradualness" and that, as recent records prove, the new type has remained strikingly predominant. For instance, no less than 921 out of 1,021 strains isolated in the East Central -area of Scotland during the period October 1941 to October 1942 belonged to a single serological type of B. diphtheria gravis, viz. Type I gravis as defined by Robinson and Peeney. Of the remaining 100 strains, 74 were intermediates and 26 mitis. In Professor Tulloch's opinion, the fact that the gravis type has replaced the other types which for a long period had been endemic to the population means that to-day, in a large part of Scotland, diphtheria is a different malady. At the same time, it is to be noted that in the Dundee area the predominating gravis organism, which has been responsible for a marked increase in the incidence of this disease among the nonimmunized during the epidemic of 1940 to 1942, has not been particularly lethal.
Changes in age-grouip incidenice.-In regard to age-incidence, Professor Tulloch made a further analysis of cases coming under his bacteriological scrutiny and found that when he compared the 1941 to 1942 figures for each age-group with those for 1933 to 1934, there had occurred a remarkable drift of incidence to the "over 15 years" agegroup, a drift so marked that it is most improbable it can be due to mere chance.
Procee4'zngs of the Royal ASociety of Medscine .a4 Table VI gives the cases in their respective age-groups for the two periods, 1933 to 1934 and 1941 to 1942 . In the latter, the "over 15 vears" percentage is three times higher than it -was in 1933 to 1934. The following table gives the diphtheria notifications in Scotland for a number of years divided into the same three age-groups, the percentage of each group being also included: In 1941 and 1942, the percentages of the "5 to 15 years" group show marked decreases over those of previous years-whether epidemic or non-epidemic. The "over 15 years" percentages show equally marked increases, having risen since 1939 from 20 to 344%. All three percentages for 1942 are, in fact, verv similar to those recorded in the Dundee area.
It is tempting to suggest that this change in age-incidence is associated with the mass immunization of school populations carried out during the last two years. Before making such an inference, however, it is well to recall that a somewhat similar feature was the subject of comment thirtv years ago bv Dr. A. K. Chalmers, the then Medical Officer of Health for Glasgow. In a special note attached to his 1913 report, Dr. Chalmers drew attention to a decrease in the incidence of diphtheria in the "under 5 years" group, and an increased incidence in the "5 to 15 year" group, the change beginning in 1906 and being maintained in each of the subsequent years. "Here", he wrote, "we have an illustration of the spread of an epidemic associated with an alteration in the age-incidence of attack and selecting a later age-period." During 1906 to 1913 no mass immunization was practised and a change in age-incidence occurred. Can one assert that the further change in age-incidence which has made itself manifest in 1941 and 1942 was due to the immunization of a large proportion of school children?
Past experience, says Professor Tulloch, indicates that the members of this "over 15 years" age-group were immune to the endemic varieties of the B. diphtherix. The possibility, therefore, arises that whilst the mechanism, whereby herd immunity develops, is adequate to protect against endemic strains, it may break down or at least prove inadequate when types of the bacillus which have not been endemic are introduced into the population.
He further argues that the notable upward trend of the age-incidence among the non-immunized during the present epidemic suggests that the herd immunity of the population has for some reason afforded less adequate protection during 1942 than in previous years. A relative failure of herd immunity may be due to a number of factors but there are two which may be regarded as probable: (a) that with the passage of time the immunity level of the population fell; and (b) that the level of immunity adequate to protect the population against infection with some varieties of the causal agent is inadequate in respect of others.
The second of these probabilities has an important bearing on artificial immunization.
It raises the question whether, now that the gravis type seems to be spreading throughout the whole country, toxoids used for immunization should contain the products of gravis strains in addition to those already in use.
Mortality statistics.-The following table gives the quarterly and annual deaths for each of the twelve years 1931 to 1942. The total for 1942 is considerably lower than any previously recorded in Scotland. SCOTLAND, 1931 TO 1943 . Quarter 1931 1932 1933 I934 1935 1936 1937 1938 1939 !I940 1941 1942   1943   1st   118   128  89  173  176  122  128  141  110  155  187  115  75   2nd   82  71  76  155  115  81  93  101  79  127  117  57  51  3rd   69   69  74  115  89  79  79  78  77  160  88  49  4th There can be no question of the severitv of the 1940 to 1941 diphtheria epidemic. The second and third quarters of 1940 gave abundant warning of impending events and the fourth quarter's total of 233 deaths was much the highest of any quarter in the twelve years under review. A heavy mortality continued during the first quarter of 1941 but by the spring of that year the worst was over.
The immunization campaign, begun only in mid-December 1940, could not be expected to have any significant effect either on incidence or on mortality during the first half of 1941. Indeed, mortality figures for the last two quarters of 1941 and for the first quarter of 1942 are all of much the same order as those for the corresponding quarters of pre-epidemic years, so that up to March, 1942, it cannot be said that there had been any remarkable decrease in diphtheria mortality. On the other hand, the deaths recorded during the second, third and fourth quarters of 1942 show striking reductions and are all much below any figures previously recorded in Scotland. The mortality figure for the first quarter of 1943 is 75, which shows that the large reduction continues. The total of 250 deaths for the twelve months from April 1, 1942 , to March 31, 1943 , is still more remarkable and gives some cause for restrained optimism.
The question may be asked whether the low mortality figures during the last four quarters are merely those of a period of post-epidemic quiescence or whether thev prove the efficacy of immunization. One point in favour of the latter alternative is that in no previous post-epidemic period have the numbers of deaths fallen to such a marked extent. The fact that the decrease has extended over a complete twelve-months' period also tehds to support that explanation, although native caution forbids my giving a more definitely optimistic opinion until further statistics become available.
In the next table are -shown the total deaths from diphtheria, divided into age-groups, for the period 1931 to 1939 and for 1940, 1941 and 1942 , with the percentage each group bears to the total for the twelve months. TO 1939 TO , 1940 TO , 1941 The first point to be noted is that, whilst the percentage of deaths for 1940 in the "over 15 years" group varied little from the average, in 1941 and 1942 the figure for this group rose r,apidly and in the latter vear was double the pre-epidemic average. Both incidence and mortality in this age-group, therefore, have risen to a significant extent during the past two years, not only in the Dundee area, but in the country as a whole.
As regards mortality in the "0 to 5 years" age-group, the percentage in 1940 showed a considerable increase as compared with the pre-epidemic average and during 1941 and 1942 the rates were still higher.
In the "5 to 15 years" age-group, there has been a progressive fall-similar to that which occurred in notifications-in the percentage of deaths during the years 1940, 1941 and 1942 . The decrease in 1940 cannot be attributed to immunization. The continued fall in numbers and percentages during 1941 and 1942 may be related to the large proportion of the school child population immunized during these two years.
Case mortality rates.-Another interesting range of figures consists of percentage casemortality rates for diphtheria in Scotland from 1900 onwards. Space forbids the presentation of rates for each of the forty-two years but the following table includes a number sufficient to demonstrate the striking reduction which has taken place since the beginning of the centurv. PERCENTAGE MORTALITY RATES. It will be noted that between 1931 and 1941 the rate remained fairly constant. In Proceedings of the Royal Society of Medtcine 36 1942 (particularly in the second half of the year) a sharp fall took place. In order to examine this decrease in more detail, quarterly percentage mortality rates have been calculated for the past six years. Table XI shows these rates for fouLr years before the immunization campaign and two years after it might be expected to show an effect. Following the epidemic, the first evidence of a reduLction in case mortalitv appeared during the 3rd quarter of 1941, although it was not perhaps until the 2nd quarter of 1942 that any substantial decrease occurred. During the past twelve months, however, the rates have been only about half the pre-campaign figures. Is this the result of immunization? There is some evidence to indicate that the two are not unrelated althotugh the "lag" in the reduction of mortality seems somewhat prolonged. It might be wise to await complete figures for 1943 before giving a more definite opinion.
Cases and deaths amonig non-immunized an1d inmmunized. The twvo final tables may be taken as a summarv of the results of the immunization campaign, containing, as they do, details of diphtheria cases and deaths among non-immunized and immunized persons during 1941 and 1942. In considering these figures, however, and in attempting to estimate the results of the immunization campaign, one or two points should be kept in mind. In the first place, approximatelv onlv one person in 10, on an average, ever gets diphtheria; further, the 800,000 children given toxoid inoculations dturing the past two and a half years were for the most part children of parents who ordinarily would take precautionary measures to preserve the health of their offspring. It is probablv correct to say, too, that many of the children who were immunized were living under conditions less favourable to the spread of the diphtheria germ than those under which the non-immunized find themselves. For instance, considerably higher percentages of the child populations were immtunized in rural than in uirban areas.
In Scotland diphtheria is at present much more an urban than a rural disease. During 1942, in nine counties and seven burghs, not a single death from diphtheria occurred. In each of seven other counties and in one other burgh onlv one diphtheria death was recorded, whilst in each of six counties and three burghs only two deaths were recorded during the vear. Looking at these 22 counties and 11 burghs on a map of Scotland, it can be seen that, during 1942, diphtheria ceased to be a health problem of anv consequence in by far the greater part of the country. In fact the problem is at present confined to the four large cities, Glasgow, Edinburgh, Dundee and Aberdeen, and to parts of two or three counties lving in the industrial belt. It is in those areas that a further drive is necessary if the diphtheria problem in Scotland is to be solved. When it is recalled that the number of immunized children Nvas over twice that of the non-immunized, the two .sets of figures form a striking and pleasing contrast. Taking the figures for the pre-school and school groups it seems that in Scotland during 1941 and 1942 the immunized child was eight times less prone to an attack of diphtheria than the non-immunized child. More striking still, the immunized pre-school child was about 20 times less liable to attack than the non-immunized. Moreover, medical officers of health report that among the immunized children who contracted diphtheria the disease was mild and complications were conspicuous by their absence. It is also worth noting that during these two years over 6,000 cases of diphtheria, or 31°% of the total, occuLrred among person.s over 15 vears of age. As regards deaths, the contrast between the non-immunized and immunized groups is even more striking than that in respect of cases. From the combined figures for pre-school and school groups, it seems that a non-immunized child had over 100 times less chance of recoverv from diphtheria than an immunized child.
It appears that with present immunization methods the average child is not so effectively protected against an attack of diphtheria as it is against death from that di.sease. In more than one area, indeed, considerable numbers of the confirmed cases of diphtheria have occurred among immunized children although not one of these children has succumbed to the attack. This occurrence has been met with particularly in areas where the gravis type of B. diphtherix has largely replaced the mitis and intermedius types, a fact which supports the suggestion already made that the products of gravis strains should be incorporated in the toxoids used for immunization.
SUMMIARY
(1) The Scottish immunization campaign has achieved a considerable degree of success, approximatelv 800,000 children having been inoculated. (2) In Scotland, diphtheria is at present much more an urban than a rural health problem. (3) The gravis type of B. diphtherix is now the predominant type throughout a considerable part of the countrv. (4) A marked increase in the incidence of diphtheria in the "over 15 years" group has taken place within the past three years. (5) The diphtheria mortalitv figures for the past twelve months are much lower than any previously recorded in Scotland. During the same period, a considerable decrease in the case mortality rate has also occurred. (6) A comparison of the diphtheria cases and deaths recorded in the non-immunized and in the immunized groups of the population indicates that the chances of attack and death among the former are much higher than in the latter. On the average, with present diphtheria immunization methods, a child is not so effectively protected against attack as against death.
Dr. J. A. H. BRINCKER: I congratulate Sir Alexander Russell on the clear case he has made for mass immunization in Scotland. If anything, he has understated the benefits this public health measure has brought to Scotland, Scotland has the advantage over.
England and Wales for the returns for immunization are much more complete.
For instance, although our returns show the number of children immunized as three and three-quarter million or 45% of the children from 1 to 15 I estimate that if the returns were more complete they would show that a percentage of well over 50 has been reached and that there is an immunized population of over four million children from 1 to 15 years of age.
Similarly in Scotland the figures for notifications and deaths are corrected and these are recorded in the various age-groups. We in England and Wales are dependent on returns made to us by the local authorities; they are incomplete, the notifications and deaths are not corrected and are not divided into age-groups.
Such calculations as have been made for England and Wales are therefore unreliable and underestimate the benefits accruing to the immunized child. For instance the England and Wales figures tell us that for every one immunized child who is notified as a sufferer there are 5-6 non-immunized sufferers and for every one death in the immunized there were 29 deaths in the non-immunized community. The Scottish figures for 1941 were 1 to 12 and 1 to 411. This difference is undoubtedly due to the incompleteness of the Eng-. land and Wales figures.
Progress of mass immunization in England and Wales since 1940 has on the whole been satisfactory and as the programme only got into its stride in 1942 the treatment of well over three and three-quarter million children must be considered satisfactory. Success depends entirely on the keenness of the medical officer of health. There are quite a number of areas where immunization of all the children has been effected and all that is left for the medical officer of health to do is to immunize the babies as they attain their first birthday and to provide a "boosting" dose for the immunized child when it goes to school. There are, however, still very many backward authorities. Unfortunately the worst results are found in county boroughs and in densely crowded industrial areas where diphtheria is most prevalent and immunization is most needed. Schools and welfare centres have been found satisfactory places for mass immunization. Directors of education and school teachers have been very efficient missionaries for this work and their advice to parents and their help have procured the treatment in schools and school clinics not only of children of school age but also of their younger brothers and sisters.
Welfare centres have for many years acted as centres for immunizing the child of preschool age. Many children under 5, however, do not attend these centres; in some areas as many as two-thirds or three-quarters do not do so; by calling at the homes, health visitors have brought the benefits of immunization to the notice of the parents of these children.
The Ministry of Information jointly with the Ministry of Health, and quite independently. the Committee for the Study of Social Medicine, carried out an investigation in 1942. The findings were similar. Most narents knew more about immunization and what it offered than they knew of the dangers of diphtheria. If the local authority provided the means most parents were willing to get their children treated. In many rural areas mobile units were successfully employed. The family doctor is the person who should not only advise the parent of the benefits of immunization, but actually carry out the treatment on the child's first birthday. His help so far has been disappointing. In some areas the family doctor has been helpful; in others no help whatever has come from him.
The Ministry and local authorities are about to embark on another intensive campaign throughout the country with the hope that by the end of 1943 we may obtain the figures aimed at, namely the complete immunization of 80% of all children between the ages of 1 and 15. After that local authorities will need only to immunize a number of children under 5 equivalent to the number of births and at the same time reinforce the immunity of those who enter school by one boosting dose.
The prophylactic of choice is now the antigen A.P.T. and this is recommended and provided free by the Ministry of Health. Its preparation has been greatly improved and it should provide a conversion rate of 98%. In the dosage prescribed it should produce no reaction. Some authorities still prefer the antigen T.A.F. for older children and for adults, as it is held that there is less chance of reaction. In a controlled observation carried out in Nottinghamshire with A.P.T. out of 15,500 immunized children only 14 5i showed a mild erythema, 1.4% erythema with local swelling and in only 0-04% were there any severe constitutional symptoms.
Sir Alexander Russell referred to certain cases of -paralysis following shortly after either the first or the second injection of A.P.T. We have had similar experience in this country and these cases have been referred to by Dr. Russell Brain and Prof. Greenfield at an earlier meeting of the Neurological Section of the Society (Proceedings, 1943, 36, 319) . To show that the process of immunization has any influence on the development of poliomyelitis or other complication it would be necessary to find out whether more cases of the disease occur in the children who are being immunized than in a similar nontreated community. All that can be said is that only a few cases have come to the knowledge of the local authorities and all occurred when poliomyelitis was prevalent in the district.
The post-Schick test is our only satisfactory means of proving that the treatment has had its desired effect. When the Ministry put forward the scheme for mass immunization their object was as a first effort to get the majority of children treated; and to test the conversion rate an experiment was made which showed that this was 98%. Local authorities could not have carried out general post-Schick tests though many of them have already accepted the test as a proof of the efficiency of their scheme; and this is a very wise provision; more especially as the technique employed, the prophylactic used, the period since the treatment was carried out are all variables in the production of immunity.
Carriers.-These are 'persons who are immune to an attack of diphtheria but who owing to certain conditions of their nasopharyngeal make-up, carry virulent diphtheria germs. They carry the virulent germ not because they are immune but because of the state of their mucous membrane. They are cases for the throat and nose surgeon and should not be notified and sent to a fever hospital. There is therefore no logical reason why carriers should be more common in an immunized community. In fact the evidence so far forthcoming is that they are not.
Age-incidence.-Long before mass immunization was introduced there were indications that there was a shift of the age-incidence of diphtheria. Sir Alexander has told us that Dr. Chalmers pointed this out many years ago and the Leeds school did the same in the thirties. The evolution of the germ and its variations in type are an interesting study in epidemiology, as has already been demonstrated with the tubercle bacillus and in diseases like influenza, yellow fever and malaria. The Leeds school taught us that the type "mitis" which has a special predilection for the infant and produces laryngeal diphtheria has gradually been replaced by the "gravis" type which prefers the older child's mucous membrane and is more likely to provide the toxic type of the disease.
Incidence and mortality. Much remains to be done to provide records such as are required by the statistician. Finally the records of notification of the disease as returned by the local authorities have not been corrected as they are in the case for Scotland. They include cases both of wrong diagnosis which has been shown to be as much as 25 to 30% of the whole, and of pure carriers of the germ in immune persons. As these errors affect both categories of cases they may be considered as cancelling themselves out. Until, therefore, the clinician can tell us what constitutes an attack of clinical diphtheria in an immunized child and until we have more carefully compiled records and returns the advantages of mass immunization cannot be clearly shown.
Dr. J. L. BURN (Salford) said that the account of the Scottish campaign was most helpful and stimulating. After the special effort of all campaigns, the problem to be faced was the method of securing a higher percentage of immunizations among the new babies coming along year by year. One useful suggestion had been the sending of a decorative birthday greeting card to every baby born within the area on its first birthday.
The shortage of medical man-power raised the question of who was to give the inoculations. In Salford, selected public health nurses had performed these inoculations, with results in no way inferior to those of practitioners and, incidentally, negligible reaction rates. The low reaction rate following inoculations by the public health nurse could perhaps be explained by the time she was able to devote to the scrupulous obser-Vance of aseptic technique. It was found better also to employ the nurse for the inoculation of those children whose parents, while consenting to the immunization, were unable, owing to war work, to bring their children to the clinic. Such children could be immunized at home-a procedure also adopted in the case of unimmunized contacts of diphtheria when the nurse was paying the " Infectious Disease Visit ". At this time, parents were ready to give consent.
Altogether, the use of the public health nurse had proved satisfactory.
Dr. P. HARTLEY (Hampstead) referred to the potency of the alum precipitated toxoid (A.P.T.) used in this country. While the requirements were now such as to ensure that batches of inadequate potency were unlikely to be supplied for field use, an even greater assurance of their antigenic efficiency would ibe secured by the establishment of a more logical and scientific method for their laboratory testing. Antigens presented peculiar difficulties to workers in biological standardization; nevertheless, comparative testing in relation to a standard preparation of proved merit, and the statutory requirement that batches intended for use in the field should be at least as effective as the standard in such comparative tests, would be a marked advance on the methods hitherto employed which were based on the production of an animal reaction, no standard being included in the tests. Work on these lines was proceeding in the speaker's laboratory.
